Nutrition science and the quest to improve human diet have undergone a quiet but major transition over the past 50 years. The first half of the 20th century was centered on the discovery and characterization of essential nutrients, vitamins, amino acids, and cofactors that were indispensable constituents of a healthy diet. These discoveries greatly influenced the focus of applied nutrition, which centered first on defining the minimum needs of essential nutrients in humans, and second in defining diets that provided those minimum amounts needed to maintain health. The indicators to assess adequacy were primarily biochemical and clinical indices associated with deficiency, or absence thereof (eg, rickets, beriberi, etc) .
In the second half of the 20th century, environmental factors began to gain prominence as important determinants of human health. Fueled in part by the emerging evidence on the role of tobacco in lung cancer, of physical activity on cardiovascular disease, and other associations, scientists began to explore the relationship between diet and disease from a more broad, ecological perspective. This was clearly different from the diet-disease associations linking essential nutrients with the clinical syndrome caused by their insufficient intake. First, many of these new associations were related to nonessential dietary constituents, like fiber or cholesterol (Shekelle et al, 1981; MRFIT Research Group, 1982; McGee et al, 1984) . Second, health outcomes were related not to deficiency but to excess. Among these early findings marking this transition are the link between dietary fiber and colon cancer, and of fat intake and cardiovascular disease. The subsequent decades witnessed the increasing influence of nutritional epidemiology in discovering these diet-health associations, and the performance of some of the largest human experiments in history to test these findings.
One of the important consequences of the discoveries in the area of diet-health relationships was to prompt further study of nutrient functions. Aided by technical advances in the laboratory, scientists explored the biological role of nutrients in the light of these new epidemiological findings. Advances in molecular and cell biology further refined our understanding of how some of the diet-health associations operated at the cellular level, and permitted the development of specific treatment and prevention strategies (eg, cholesterol metabolism and development of statins). Observational epidemiology studies soon described several associations between increased intake of essential and nonessential nutrients and reduced risk for a variety of chronic diseases, including cancer, cardiovascular disease, hypertension, and diabetes. In turn, these findings, many times highly publicized, generated an increasing interest in the public for vitamin and mineral supplements, and have created and sustained the multibillion dollar dietary supplement industry.
Until recently, the role of nutrients in preventing chronic diseases was not systematically considered in defining dietary recommendations. In the ongoing comprehensive revision of the RDAs undertaken by the US Institute of Medicine, the possible protective role of nutrients against chronic diseases was specifically considered in defining the recommended levels of intake (Institute of Medicine, 1998) . The framework for the definition of dietary reference intakes (DRI) includes human nutrient needs as a continuum, relating individual variability with environmental conditions that may modify requirements (Figure 1 ). It also includes, for the first time, an estimation of upper levels of intake not associated with adverse effects. As this new framework becomes more widely known, it will have to be considered when selecting supplementation or fortification levels that significantly impact on habitual intakes of populations.
Dietary supplements and food fortification have permitted humans to consume amounts of nutrients that are not naturally present in foods. The ability to consume high amounts of some nutrients has had, and is still having, an enormous impact on human health. Millions of lives are saved each year, and the quality of life of many more is improved by dietary supplements and food fortification. Vitamin A supplementation and iodine fortification of salt are examples of interventions that have shown enormous health impact in several populations (Sommer et al, 1986) . Other nutrient supplements, like zinc, show promising results as well (Bhutta et al, 1999) . Thus, adding single or multiple nutrients to the food chain cannot be minimized as a tool to combat deficiencies. In contrast, the evidence for the beneficial effects of supplemental intake in healthy populations, with the purpose of preventing future diseases, is still limited. Perhaps with the exception of folic acid, to prevent neural tube defects (Eichholzer et al, 2001; Feinleib et al, 2001) , the numerous supplementation trials have yielded rather disappointing or conflicting results for most of the nutrients evaluated (Watkins et al, 2000; Bron & Asmis, 2001) . Furthermore, there is very limited information on the long-term effects of continuing high intakes of supplemental nutrients. Unusual nutrient profiles in the diet, obtained either by supplementation or fortification, may increase the likelihood of competitive inhibition or displacement of other essential diet constituents, or alter their normal metabolism. Also, as our understanding of genetic polymorphisms in the human population expands, it is becoming apparent that an individual's genetic makeup plays an important role in his/her nutrient requirements and metabolic capacity, with some individuals having increased requirements, and others exhibiting a lower threshold for adverse effects of high nutrient intakes.
Moving from supplements to food-based strategies to treat and prevent deficiencies has always been a goal of researchers in this area. For chronic disease prevention, there is increasing interest in the concept of dietary patterns. As opposed to supplementation, dietary pattern refers to the habitual intake determined by food choices in certain populations. Perhaps the best known example of a beneficial dietary pattern is the Mediterranean diet. The diet, traditionally consumed in regions of Spain, France, Italy, Greece, and other countries, has generous amounts of vegetables and monounsaturated fats, but it is not low in total fat. It is associated with low rates of cardiovascular diseases. There are still many unresolved issues regarding the mechanisms by which these diets reduce disease risk, but they have reinforced the importance of whole diets (as opposed to supplements or single-nutrient fortification) for the prevention of chronic diseases. Moreover, while it has been difficult to clearly demonstrate positive health effects of single nutrients, randomized trials of diet patterns have shown some clear results. The DASH trial used regular food items to provide a moderate-to-low fat diet with high calcium, potassium, and magnesium, all elements implicated in the regulation of vascular responsiveness (Appel et al, 1997; Harsha et al, 1999) . The diet produced a significant decrease in blood pressure in just 8 weeks (Figure 2) . Including low-sodium as part of the diet regimen further enhanced these beneficial effects.
In summary, while our efforts to improve the health of populations involve fighting nutritional deficiencies as well as preventing future diseases, both supplementation and dietary patterns will play important roles. Our own history shows that adoption of certain eating patterns had a clear impact on survival and extension of life expectancy. Moreover, as we develop a better understanding of the Figure 1 Theoretical framework of the DRI values. The left curve indicates progressive reduction of risk of deficiency with increasing intakes, reaching the mid-point (50% risk, estimated average requirement) and the 95th percentile (the traditional RDA). On the right, the curve describes the theoretical increase in the risk of adverse effects due to excess intake, beginning at the upper level (UL), which is usually defined as the highest known intake not associated with adverse effects. Between the curves, the adequate intake represents observed intakes in apparently healthy populations, and is used instead of the EAR when there are insufficient data to construct a full intake distribution (from Institute of Medicine, 1998).
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European Journal of Clinical Nutrition heterogeneity of human nutrient requirements, supplementation, fortification, and defined dietary patterns will continue to be useful tools to satisfy nutrient needs and reduce disease risk in specific groups and populations. Figure 2 Results from the DASH study on the effects of dietary patterns on blood pressure. The Control diet represents the typical diet of the US population; the F&V (Fruit and Vegetables) diet is based on the recommended intakes of fruit and vegetables and reduced total and saturated fat; the DASH diet is built on the F&V diet, with higher intakes of calcium, sodium, and potassium, all from natural sources (not supplements). All diets contained comparable amounts of sodium. The DASH diet produced significant reductions in systolic and diastolic blood pressure (from Appel et al, 1997) .
